This paper reviews the current status of experimental results on radiative kaon decays. Several experiments at BNL, CERN and FNAL have recently or will soon complete data collection; as a result, there are several new results.
Introduction
Radiative kaon decays provide a testing ground for Chiral Perturbation Theory (ChPT). ChPT provides a framework for calculating the decay rates for several modes, either directly or relative to other measured modes. The radiative modes are important for determining long distance contributions to other decays of interest: the two-photon contribution to K A number of recent results have been reported in the literature, as well as in several recent conferences [1, 2, 3, 4, 5, 6] . * To be published in the Proceedings of the 3rd Workshop on PHYSICS AND DETEC-TORS FOR DAΦNE, Frascati, Italy, Nov. [16] [17] [18] [19] 1999 (Frascati Physics Series Vol. XVI, 2000) 2 Radiative K π2 Decays
The radiative K π2 decays:
One is inner bremsstrahlung (IB) radiation from one of the charged particles. The second is direct emission (DE) from the vertex. The branching ratio of the IB contribution scales with the underlying K π2 decay rate. Whereas, the rate for direct emission is expected to be roughly comparable for all three modes. A new result [7] for K DE spectrum. The branching ratio for the direct emission component (see
The ratio of direct emission to DE+IB is (see eq.2)
This result is based on ∼5% of the total KTeV data for this mode. There are new results from E787 [8] in the charged decay mode (
This result is striking, in that the branching ratio is a factor of 4 lower than the previous value. The data is traditionally expressed in terms of the variable W, which is defined as:
The new result from E787, shown in Figure 2 , has about 8 times higher statistics than the old one. The branching ratio for the direct emission component, from a fit to IB and DE (see eq.4) is
This represents half of the E787 data that is currently on tape. The interference term is small, (−0.4 ± 1.6)% and the direct emission is (1.85 ± 0.30)%. The decay rate, corrected to full phase space 1 , is now measured to be sim-
KTeV also has new results on K
where the photon has internally converted to two electrons. In addition to measuring the branching ratio [9] , a T-odd observable in the angular distribution of the plane of the π-pair vs. the plane of the electron pair is observed [10] . This data represents one quarter of the final KTeV sample. A summary of the current experimental status of radiative K π2 decays is shown in Table 1 . 
Decay Mode
Branching Ratio Citation K
CERN-76 [13] 3 K → πγγ Decays
• γγ is very interesting, since to O(p 4 ) of ChPT the decay rate and spectral shape are completely determined, without any free parameters [14] . The prediction of the spectral shape is a striking success of ChPT; however, the decay rate is a factor of 3 too small. To match the experimental number a model dependent contribution from O(p 6 ) is needed, which is usually parameterized with a constant a V [15] . The CP-conserving contribution to K
− depends on the value of a V . Based on half of the total data sample, KTeV has recently measured a V = −0.72±0.05±0.06 [16] , implying a contribution of 1 − 2 × 10 −12 .
The charged mode K + → π + γγ is more complicated, requiring an unknown parameter,ĉ, even at O(p 4 ). Both the decay rate and spectral shape are predicted with this single parameter. E787 has measuredĉ = 1.8±0.6 [17] . The experimental measurements of K → πγγ are summarized in Table 2 . [14] . This is in good agreement with the experimental value [25] (see Table 3 ), although the experimental Table 2 : Summary of K → πγγ results.
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errors need to be reduced. The decay K
• L → γγ is of interest for its importance in interpreting the measurement of K [26, 27, 28] to the uncertainty on the ratio
KLOE should be able to contribute to improving both of these measurements. Finally there is a long distance dispersive contribution, from two off-shell photons, for which additional input from ChPT and measurements of the decays K [29] .
Results of kaon decays to two real or off-shell photons are summarized in Table 3 . The KTeV measurements of K Table 3 : Summary of results of decays to two photons.
Decay Mode Branching Ratio Citation
+1.02 −0.81 ± 0.14) × 10
KTeV-99 [38] should improve by ×4 and the modes K
should improve by ×3 with the final KTeV data set. The K
may be improved by NA48 in a special run, after ǫ ′ /ǫ. The K
• L → γγ and K • S → γγ as well as several other modes will be improved by KLOE. There is no improvement in the foreseeable future for K
5 Radiative K ℓ2 Decays
The form factors in the decays K + → ℓ + ν ℓ γ, A and V, and, R, in the decays A summary of the recent radiative K ℓ2 results is presented in Table 4 . 6 Other Radiative Kaon Decays
The experimental sensitivity for the other radiative kaon decays K π3γ , K ℓ3γ and K π4γ are such as to only be sensitive to IB contributions. All of these measurements are consistent with theoretical predictions. A summary of the results is given in Table 5 . A couple of modes should be seen for the first time in existing data,
. Improvements in other modes may be possible, particularly at IHEP.
Conclusions
Several new results are expected from KTeV and NA48, as well as a few more from E787,E865 and E871. With the turn on of DAΦNE and KLOE, which is well equipped for the radiative modes, we can expect another round . These experiments will provide even more precise measurements of several radiative modes.
